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(54) PROPYLENE POLYMER 

(57)Abstract: , . 

PROBLEM TO BE SOLVED: To provide a propylene polymer having a specific positional irregularity based on 
specific amounts of the 2.1- and 1,3-insertions which is excellent in rigidity, thermal resistance, moldability, 
chemical resistance, gloss, transparency and impact resistance. 

SOLUTION: Provided is a propylene polymer satisfying the following requirements: (A) 97% or more in terms of the 
isotactic triad proportion of head to tail propylene chain units as measured by 1 3C-NMR, (B) 0.5 to 2.0% in terms of 
the proportion of positionally irregular units derived from 2,1 -insertion of propylene monomer and 0.06 to 0.4% in 
terms of the proportion of positonally irregular units derived from 1 ,3-insertion of propylene monomer, as measured 
by 13C-NMR, and (C) 10.000 to 1.000,000 in terms of the weight average molecular weight Mw as measured by gel 
permeation chromatography(GPC). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , 

[Field of the Invention] Isotactic triad fraction of this invention is very high, and it relates to the new propylene 
polymer which has a location irregular unit based on 2 of the amount of specification, and 1 -insertion, and a location 
irregular unit based on 1 and 3Hnsertion. 
[0002] 

[Description of the Prior Art] Its attention is paid to the description of excelling In rigidity, thermal resistance, a 
moldability, transparency, and chemical resistance, and the propylene polymer is widely used for various applications, 
such as various industrial use ingredients, various containers, daily necessaries, a film, and fiber. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional propylene polymer did not necessarily have 
transparency, enough impact strength-proof, etc. depending on the application. For this reason, it not only excels in 
rigidity, thermal resistance, a moldability. and chemical resistance, but an appearance of the propylene polymer 
excellent in transparency and impact strength-proof is desired. 

[0004] ..... ^ ^ . 

[Means for Solving the Problem] This invention is made in view of such a situation, and its isotactic triad fraction is 
high. It is a thing aiming at offering the new propylene polymer which has a location irregular unit based on 2 of the 
amount of specification, and 1 -insertion, and a location irregular unit based on 1 and 3-insertion. Although the 
propylene polymer which has the description of the following conditions (A). (B). and (C) is excellent in rigidity, 
thermal resistance, a moldability, and gloss, it is based on the knowledge of having high transparency and impact 

strength-proof. i_ ^ „ . ... /a\ 

[0005] Therefore, the propylene polymer by this invention is characterized by satisfying the following conditions ^a;. 

(B). and (C). . ^ . ^. ^ . . ^ u ^ 

(A) The Isotactic triad fraction measured by 13 C-NMR of the propylene unit chain section which consists of a head 
to tail linkage is 97% or more, (B) 2 of the propylene monomer under [ all ] propylene insertion and the percentage of 
the location irregular unit based on 1 -insertion which were measured by 13 C-NMR are 0.5 - 2.0%. and — a 
propylene — a monomer — one — three - insertion — being based — a location — irregular — a unit — a rate — 
0,06 - 0.4 — % — it is — the range — it is — things — (— C — ) — gel permeation chromatography (GPC) — 
having measured — weight average molecular weight — Mw — the range of 10.000-1,000,000 — it;is . 
[0006] 

[Embodiment of the Invention] .... 
the isotactic triad fraction (namely, propylene unit 3 chain with the direction same [ that each propylene unit joins 
together by the head-tail among propylene unit 3 chains of the arbitration in a polymer chain ] of methyl branching 
in a propylene unit comparatively) measured by 13 C-NMR of the propylene unit chain section which the propylene 
polymer by <propylene polymer> this invention becomes from a head to tail linkage first is ** 98% or more preferably 
97% or more. In addition, isotactic triad fraction is hereafter indicated to be mm molar fraction. 

[0007] Here, the measuring method of 13 C-NMR spectrum is as follows. 13 C-NMR spectrum was measured by the 
proton perfect decoupling method at 130 degrees C, after making it dissolve completely in the solvent which added 
deuteration benzene about 0.5ml which is a lock solvent about a 350-500mg sample at o-dichlorobenzene about 
2.0ml in the sample tubing for lOmmphiNMR. The Measuring condition chose flip angle-type 65degree and more than 
pulse-separation 5T1 (value of the longest [ 1 / T] of a methyl group among spin lattice relaxation time). Since T1 
of a methylene group and a methine group is shorter than a methyl group in a propylene polymer, in this Measuring 
condition, recovery of magnetization of all carbon is 99% or more. 

[0008] The head to tail linkage of the chemical shift was carried out. the methyl group of the 3rd unit eye of 
propylene unit 5 chain with the same direction of methyl branching was set up as 21.8 ppm. and the chemical shift 
of other carbon peaks was based on this. On these criteria, the peak based on the methyl group of the 2nd unit eye 
in the propylene unit 3 chain the peak based on the methyl group of the 2nd unit eye In the propylene unit 3 chain 
the peak based on the methyl group of the 2nd unit eye In the propylene unit 3 chain shown by PPP [mm] is 
Indicated to be to the range of 21,3-22.2 ppm by PPP [mr] is indicated to be to the range of 20.5-21.3 ppm by PPP 
[rr] appears in the range of 1 9.7-20.5 ppm. 

[0009] Here. PPP [mm], PPP [mr], and PPP [rr] are shown as followis. respectively. 
[0010] 
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[Formula 1] 

PPP Cmm] :- (CH-CH,) - (CH-CH„) - (CH-CH,) 



CHq CH» CHq 



CH, CH, 
I 3 ,3 

PPP [mr] : - (CH-CHg) - (CH-CHg) - (CH-CHg) 

CH„ CH, 
I ^ I ^ 

PPP [rr] (CH-CHg) - (CH-CHg) - (CH-CHg) 

CH3 

Furthermore, the propylene polymer of this invention carries out the amount content of specification of the 
substructure (I) of the following including the location irregular unit based on 2 of propylene. 1 -insertion and 1, and 
3-insertion. and the (11). 
[0011] 
[Formula 2] 

CH« CHo CHq CH„ 

J 3 ■ ,3 J 3 I 3 

- (CHg-CH) - (CHg-CH) - (CHg-CH) - (CH^-CHg) 

CD (2) (2) 3> 

CHft CH„ 
1^1^ 

- (CHg-CH) - (CHg-CH) - 

® ® 
WSt CIO 

CHo CH, 
I ^ I ^ 

- CCHg-CH) - CCHg-CH) - (CHg-CHg-CHg) 

® (S) <S) (S> 

1^1^ 

- CCHg-CH) - (CHg-CH) - 

The location irregularity which generates such a substructure at the time of the polymerization of a propylene 
polymer is considered to be the cause. A propylene monomer is usually 2 and 1 -insertion, or 1 and 3 rarely, although 
a methylene side is 1 and 2-insertion combined with a catalyst. - It may insert. The monomer by which the 
polymerization was carried out by 2 and 1 -insertion forms the location irregular unit expressed with the 
aforementioned substructure (I) in a polymer chain. Moreover, the monomer by which the polymerization was carried 
out by 1 and 3-insertion forms the location irregular unit expressed with the aforementioned substructure (II) in a 
polymer chain. 

[0012] mm molar fraction in all the polymers chain of the propylene polymer concerning this invention is expressed 
with the following formula. By the way. in the substructure (II), the methyl group has disappeared by one piece as a 
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result of 1 and 3-insertion. 
[0013] 

[Equation 1] ^ ^ ^ ^ ^ 

(A® + A@+ A® + A® + A®+ A®) 

(21. l-21.8ppin)coa«[-3x : 



O/ / — 



CAa)+A(2)+A@+A(i)+A©+A®) (A®-hA®-hA®) 



2ICEj-4x 



In this formula, sigmalCHS shows the area of all methyl groups (19-22 ppm). Moreover, A**, A**. A**. A**. A**. 
A**, A**. A**, and A** are 42.3 ppm. 35.9 ppm, 38.6 ppm, 30.6 ppm, 36.0 ppm, 31.5 ppm, 31.0 ppm, 37.2 ppm, and 
27.4 ppm in area, and show a substructure (I) and the abundance ratio of the carbon shown in (II), respectively. 
[0014] Moreover. 2. 1 to all propylene insertion - The inserted propylene is 1 and 3 comparatively. - The rate of the 
inserted propylene was calculated by the following formula. 
[001 5] 
[Equation 2] 

(A®+A@+A®+A®-hA®+A®) /6 1 

2. 1-»AS9*(X) xiOOO>:- 

2 7-4 8ppniCD»l»fiO«J 5 



CA®+A®+A®) /6 1 

1. 3-ffASte(X) XIOOOX- 

2 7-4 8 p p iiiCOa»ffl[C0fa 5 

The propylene polymer by this invention is the homopolymer of a propylene substantially. However, to alpha olefins 
other than a small amount of propylene (ethylene is included), for example, a propylene, as long as the conditions (A) 
about a propylene insertion mode and (B) are satisfied, you may be a copolymer with the alpha olefin of the amount 
to 6.0-mol %. 

[0016] Especially limitation will not be carried out if the method of manufacturing the propylene polymer by 
<manufacture of propylene polymer> this invention gives the propylene homopolymer with which are satisfied of the 
above-mentioned physical properties. A catalyst system suitable also in it to manufacture the polymer of this 
invention Component ** as been a metallocene catalyst, for example, shown below : At least one sort of 
metallocene compounds chosen from the transition-metals compound mentioned later. Component **: A [**-1] 
aluminum oxy compound, [**-2] Lewis acid. It is the catalyst which serves as an ionicity compound which it reacts 
with [**-3] component ** and can change component ** into a cation, or at least one sort of compounds which 
were chosen from the group which consists of a [♦*-4] ion-exchange nature sheet silicate from a component 
**:organoaluminium compound if needed. The polymer by this invention is obtained by carrying out the 
polymerization of the propylene to the bottom of existence of said catalyst preferably. 

Component ** which forms a desirable olefin polymerization catalyst in manufacturing the propylene polymer by 
component ** this invention: A transition-metals compound is a transition-metals compound expressed with the 
following general formula (I). 
[0017] 
[Formula 3] 
P2 




Q shows the affinity radical which constructs a bridge in two conjugation five membered ring ligands here, and M 
shows the metal atom chosen from titanium, a zirconium, and a hafnium. [ — X and Y show the hydrogen atom 
combined with M. a halogen atom, a hydrocarbon group, an alkoxy group, the amino group, a nitrogen content 
hydrocarbon group, the Lynn content hydrocarbon group, or a silicon content hydrocarbon group. The hydrocarbon 
group of carbon numbers 1-20 and a carbon number R1, respectively The halogenated hydrocarbon radical of 1-20, 
a silicon content hydrocarbon group, a nitrogen content hydrocarbon group, an oxygen content hydrocarbon group, a 
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boron content hydrocarbon group, and the Lynn content hydrocarbon group are shown, and. as for R2, a carbon 
number shows the aryl group of 6-16 further, respectively. ] 

□ expresses the divalent affinity radical which constructs a bridge in two conjugation five membered ring ligands. 
For example The (b) carbon numbers 1-20, the desirable divalent hydrocarbon group of 1 - 12**, (**) — a sllylene 
radical thru/or an oligo sllylene radical, carbon numbers (Ha) 1-20, the silylene that has the hydrocarbon group of 1 

- 12** as a substituent preferably, or an oligo silylene radical — A (d) germirene group or the germirene group 
which has the hydrocarbon group of the (e) carbon numbers 1-20 as a substituent is illustrated. A thing desirable 
also in this is a silylene radical which has an alkylene group and a hydrocarbon group as a substituent 

[0018] even when X and Y are the same independently respectively — you may differ — {**) — hydrogen and (**) 

— a halogen, carbon numbers (Ha) 1-20. and the carbon numbers 1-20 that contain the hydrocarbon group of 1 - 
12** or (d) oxygen, nitrogen, or silicon preferably — the hydrocarbon group of 1-12** is shown preferably. Among 
these, a desirable thing can illustrate hydrogen, chlorine, methyl, isobutyl, phenyl, a dimethyl amide, a diethyl amide 
group, etc. 

[0019] As for R1. the hydrocarbon group of carbon numbers 1-20 and a carbon number express the halogenated 
hydrocarbon radical of 1-20, a silicon content hydrocarbon group, a nitrogen content hydrocarbon group, an oxygen 
content hydrocarbon group, a boron content hydrocarbon group, and the Lynn content hydrocarbon group, and. 
specifically, a methyl group, an ethyl group, a propyl group, butyl, a hexyl group, an octyl radical, a phenyl group, a 
naphthyl group, a butenyl group, a swine dienyl radical, etc. are illustrated. Moreover, the methoxy group and ethoxy 
radical which contain a halogen, silicon, nitrogen, oxygen, boron, Lynn. etc. in addition to a hydrocarbon group, a 
phenoxy group, a trimethylsilyl radical, a diethylamino radical, a diphenylamino radical, a pyrazolyl radical, an indolyl 
radical, a dimethylphosphino radical, a diphenylphospino radical, a diphenyl boron radical, a dimethoxy boron radical, 
etc. can be illustrated as a typical example. It is desirable that it Is a hydrocarbon group and it is [ among these ] 
desirable especially that they are especially methyl, ethyl, propyl, and butyl. 

[0020] A carbon number shows the aryl group of 6-16. and R2 Is specifically phenyl, alpha-naphthyl. beta-naphthyl, 
anthracenyl. phenan tolyl. pyrenyl, acenaphtyl, phenalenyl. ASEAN TORIRENIRU. etc. Moreover, as for these aryl 
groups, a halogen, the hydrocarbon group of carbon numbers 1-20, and a carbon number may be permuted by the 
halogenated hydrocarbon radical of 1-20. the nitrogen content hydrocarbon group, the oxygen content hydrocarbon 
group, the boron content hydrocarbon group, and the Lynn content hydrocarbon group. Phenyl and naphthyl are 
[ among these ] desirable. 

[0021] M is a metal chosen from titanium, a zirconium, and a hafnium, and is a zirconium preferably. 

[0022] The following can be mentioned as an example of un-limiting-of the above-mentioned transition-metals 

compound. . , .... . . /o\ 

(1) Methylenebis Zirconium dichloride (2) methylenebis (2-ethyl-4-phenyl dihydroazulenyD zirconium dichloride (3) 
methylenebis (4-phenyl dihydroazulenyD zirconium dichloride (2-methyl-4-phenyl dihydroazulenyD (4) Methylenebis 
Zirconium dichloride (4-naphthyl dihydroazulenyD (5) Ethylene screw Zirconium dichloride (6) ethylene screw (2- 
ethyl-4-phenyl dihydroazulenyD zirconium dichloride (7) ethylene screw (4-phenyl dihydroazulenyD zirconium 
dichloride (2-methyl-4-phenyl dihydroazulenyD (8) Ethylene screw Zirconium dichloride (4-naphthyl dihydroazulenyD 
(9) Isopropylidene screw Zirconium dichloride (10) Isopropylidene screw {2-ethyl-4-phenyl dihydroazulenyD 
zirconium dichloride (11) isopropylidene screw (4-phenyl dihydroazulenyD zirconium dichloride (2-methyl-4-phenyl 
dihydroazulenyD (12) Isopropylidene screw Zirconium dichloride (4-naphthyl dihydroazulenyD (13) Dimethyl silylene 
screw Zirconium dichloride (14) dimethyl silylene screw (2-ethyl-4-phenyl dihydroazulenyD zirconium dichloride (15) 
dimethyl silylene screw (4-phenyl dihydroazulenyD zirconium dichloride (2-methyl-4-phenyl dihydroazulenyD (16) 
Dimethyl silylene screw Zirconium dichloride (4-naphthyl dihydroazulenyD (17) Phenylmethyl silylene screw A 
zirconium dichloride (18) phenylmethyl silylene screw (2-ethyl-4-phenyl dihydroazulenyD zirconium dichloride (19) 
phenylmethyl silylene screw (2-methyl-4-phenyl dihydroazulenyD Zirconium dichloride (4-phenyl dihydroazulenyD 
(20) Phenylmethyl silylene screw Zirconium dichloride (4-naphthyl dihydroazulenyD (21) Diphenyl silylene screw 
Zirconium dichloride (22) diphenyl silylene screw (2-ethyl-4-phenyl dihydroazulenyD zirconium dichloride (23) 
diphenyl silylene screw (4-phenyl dihydroazulenyD zirconium JIKURO (2-methyl-4-phenyl dihydroazulenyD Lido (24) 
Diphenyl silylene screw Zirconium dichloride (4-naphthyl dihydroazulenyD (25) Dimethylgerm Irene screw Zirconium 
dichloride (26) dimethylgermirene screw (2-ethyl-4-phenyl dihydroazulenyD zirconium dichloride (27) JI (2-methyl- 
4-phenyl dihydroazulenyD Methyl germirene screw (4-phenyl dihydroazulenyD zirconium dichloride (28) 
dimethylgermirene screw (4-naphthyl dihydroazulenyD zirconium dichloride etc. is illustrated. Especially in these, 
dimethyl silylene screw (2-methyl-4-phenyl dihydroazulenyD zirconium dichloride and dimethyl silylene screw (2- 
ethyI-4-phenyl dihydroazulenyD zirconium dichloride are desirable. 

[0023] In addition, based on the structure of the compound before complexing of 2 shown in said general formula (I), 
and the transition-metals compound which has 4-permutation azulene frame, the volume (Nankodo) organic 
chemistry life chemistry nomenclature (above) Kenzo Hirayama and for Kazuo Hirayama performed the 
nomenclature. Moreover, the transition-metals compound which has the hydronalium azulene frame shown above 1. 
a 4-dihydroazulene. 2, a 4-dihydroazulene, 3. a 4-dihydroazulene. 3a. a 4-dihydroazulene. 4, the transition-metals 
compound obtained from the compound before complexing which has a 8a-dihydroazulene frame, Or [ whether it is 
the transition-metals compound obtained from the mixture of the compound before complexing which has these 
frames, and ] 1, a 6-dihydroazulene, 2, a 6-dihydroazulene, 3, a 6-dihydroazulene, 3a, a 6-dihydroazulene. 6, the 
transition-metals compound obtained from the compound before complexing which has a 8a-dihydroazulene frame. 
Or [ whether they are the mixture of the compound before complexing which has these frames, or the transition- 
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metals compound obtained, and ] 1. a S-dihydroazulene. 2. a 8-dihydroazulene, 3. a 8-dihydroazulene. It means that 
they are the transition-metals compound obtained from the compound before complexing which has a 3a, 8 
dihydroazulene. 8. and 8a-dihydroa2ulene frame, or the transition-metals compound obtained from the mixture of 
the compound before complexing which has these frames. 

[0024] Moreover, both these both [ one side or ] of chloride can also illustrate the compound which replaced a 
bromine, iodine, hydrogen, methylphenyl. benzyl, the alkoxy ** dimethyl amide, the diethyl amide, etc. Furthermore, 
the compound which replaced titanium, a hafnium, etc. can also be illustrated instead of the above-mentioned 

zirconium. . . r ♦ r**- 

[0025] The iohicity compound which component ** component ** reacts with component L a component L^* 

1] aluminum oxy compound, component [**-2]:Lewis acid, and ] [**-3]:component **. and can change component 

** into a cation, or a component [**-4]: They are at least one sort of compounds chosen from the group which 

consists of an ion-exchange nature sheet silicate. Here, the thing with Lewis acid can also be regarded as an 

ionicity compound which it reacts with component ** and can change component ** into a cation. Therefore, 

suppose that the compound belonging to both "Lewis acid" and "ionicity compound which it reacts with component 

** and can change component ** into a cation" is understood as the thing belonging to either. 

[0026] As an aluminum oxy compound (component [**-!]). the compound specifically expressed with the following 

general formula [fl], [in], or [IV] is desirable. 

[0027] 

[Formula 4] 

R^-AI-^-O-A l^OAl CE) 
2 I p ^ 

r4 



1+2 



CM] 



r4 

r\ i /R4 

^ >l-0-B^O-Al( ^ CIV) 
r4/ \r4 

here — p — 0-40 — desirable — 2-30. and a number — it is — R4 — hydrogen or hydrocarbon residue — 
desirable — carbon numbers 1-10 — carbon numbers 1-6 and ** are shown especially preferably. Moreover. R4 
which has more than one may be the same respectively, or may differ. 

A general formula [H] and the compound of [III] are compounds called alumoxane. and are a product obtained by the 
reaction of one kind of trialkylaluminium or two or more kinds of trialkylaluminiums, and water. Specifically, the 
trialkylaluminium of one kind of (b). the methylalumoxane obtained from water, ethylalumoxane. propyl alumoxane. 
buthylalumoxane. isobuthylalumoxane, the trialkylaluminium of two kinds of (b)s and the methylethyl alumoxane 
obtained from water, methylbutyl alumoxane. methyl isobuthylalumoxane, etc. are illustrated. In these, especially 
desirable things are methylalumoxane and methyl isobuthylalumoxane, 

[0028] These alumoxane can also be used [ also using two or more sorts together by the inside of each group, and 
each between groups one, or ] together with other alkylaluminum compounds, such as trimethylaluminum, 
triethylaluminum, triisobutylaluminum, and dimethyl aluminum chloride, possible, 

[0029] These alumoxane can be prepared under well-known various conditions. Specifically, the following 
approaches can be illustrated. 

[0030] (b) The approach to which trialkylaluminium is made to react with direct water using suitable organic 
solvents, such as toluene, benzene, and the ether. The salt hydrate which has (b) trialkylaluminium and water of 
crystallization, for example, a copper sulfate. The approach to which the hydrate of an aluminum sulfate, the 
approach and trialkylaluminium (Ha) which are made to react, and the moisture into which silica gel etc. was 
j^fl,^r3t^^j are made to react (d) trimethylaluminum and triisobutylaluminum are mixed. How to make it react with 
direct water using suitable organic solvents, such as toluene, benzene, and the ether, (e) trimethylaluminum and 
triisobutylaluminum are mixed. The salt hydrate which has water of crystallization, for example, a copper sulfate, an 
aluminum sulfate and a hydrate, After infiltrating moisture into an approach. (**) silica gel, etc. which carry out a 
pyrogenetic reaction and processing by triisobutylaluminum. The approach, (g) methylalumoxane. and 
isobuthylalumoxane which carry out additional processing by trimethylaluminum are compounded by the well-known 
approach. How to put the salt which has water of crystallization, such as copper-sulfate 5 monohydrate. into 
aromatic hydrocarbon solvents, such as the approach of carrying out specified quantity mixing of the these 2 
component, and carrying out a pyrogenetic reaction, (h) benzene, and toluene, and make It react with the about -40- 
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40-clegree C bottom trimethylalumlnum of a temperature condition. In this case, the amounts of the water used are 
usually 0.5-1.5 in a mole ratio to trimethylaluminum. Thus, the obtained methylalumoxane is the polymer of linear or 

annular organic aluminum. i.jx 

[0031] The compound expressed with a general formula [IV] is one kind of trialkylaluminium or two or more kmds of 

trialkylalumlniums. and [0032]. 

[Formula 5] 

R^B-^-OH) 2 

it can come out and can obtain by the reaction of 10:1-1:1 (mole ratio) with the alkyi boron acid (here — R5 — 
carbon numbers 1-10 — carbon numbers 1-6 and ** are shown preferably) expressed, concrete — (*♦) ~ 
trimethylaluminum. the reactant of 2:1 of a methyl boron acid, and (**) — triisobutylaluminum. 2:1 reactants of a 
methyl boron acid and trimethylaluminum (Ha), triisobutylaluminum. 1:1:1 reactants of a methyl boron acid and (d) 
trimethylaluminum. 2:1 reactants of an ethyl boron acid, (e) triethylaluminum. 2:1 reactants of a butyl boron acid, etc. 
are illustrated The compound of these general formulas [IV] is possible also for using two or more sorts, and can 
also be used together with other alkylaluminum compounds, such as aiumoxane expressed with a general formula [II] 
or [in], and trimethylaluminum. triethylaluminum. triisobutylaluminum. dimethyl aluminum chloride. 
[0033] moreover. Lewis acid (component [w-2]) — if especially component ** is used as Lewis acid convertible 
into a cation, various organic boron compounds, a metal halogenated compound, or solid acid is illustrated, concrete 

— triphenyl boron and tris (3, 5-difluoro phenyl) boron — Organic boron compounds, such as tris 

(pentafluorophenyl) boron, a (b) aluminum chloride. The aluminium bromide, an aluminium iodide, a magnesium 
chloride, a magnesium bromide. Magnesium iodide, a chlorination magnesium bromide, chlorination magnesium iodide, 
bromination — magnesium iodide, a magnesium chloride hydride, and magnesium chloride hydro oxide — magnesium 
bromide hydro oxide, chlorination magnesium alkoxide, and bromination — there is solid acid, such as metal 
halogenated compounds, such as magnesium alkoxide, and (Ha) a silica, an alumina, and an alumina. 
[0034] Moreover, as an ionicity compound (component [**-3]) which it reacts with component ** and can change 
component ** into a cation, what is expressed with a general formula [V] is desirable. 
[K] e+[Z] e- [V] .... 
Here K is the cation component of ionicity. for example, a carbonium cation, a tropylium cation, an ammonium 
cation, an oxonium cation, a sulfonium cation, a HOSUFONIUMU cation, etc, are mentioned. Moreover, a metaled 
cation a cation of an organic metal, etc. which itself is easy to be returned are mentioned. As an example of these 
cations, the (b) triphenyl carbonium. The diphenyl carbonium. cycio hepta-TORIENIUMU, indie NIUMU, Triethyl 
ammonium, TORIPURO pill ammonium, tributyl ammonium. N and N-dimethyl anilinium. dipropyl ammonium, 
dicyclohexyl ammonium, TORIFERU phosphonium, trimethyl phosphonium. the Tori (dimethylphenyl) phosphonium. 
There are the Tori (methylphenyl) phosphonium, triphenylsulfonium, triphenyl oxonium, triethyl oxonium, pyrylium and 
complex ion. golden ion. platinum ion. a copper ion. palladium ion. mercury ion. ferro SENIUMU ion. etc. 
[0035] Z in the above-mentioned general formula [V] is the anion component of ionicity. and it is the component 
(generally non-coordination) which serves as an opposite anion to the cation kind from which component ** was 
changed, for example, an organic boron compound anion, an organoaluminium compound anion, an organic gallium 
compound anion, an organic phosphorous compound anion, an organic arsenic compound anion, an organic- 
antimony-compounds anion, etc. are mentioned, concrete — (**) — tetra-phenyl boron and tetrakis (3, 4. 5- 
trifluoro phenyl) boron — Tetrakis (3, 5-JI (trifluoromethyl) phenyl) boron. Tetrakis (3, 5-JI (t-butyl) phenyl) boron, 
tetrakis (pentafluorophenyl) boron. (♦*) — tetra-phenyl aluminum and tetrakis (3. 4. 5-trifluoro phenyl) aluminum — 
Tetrakis (3 5-JI (trifluoromethyl) phenyl) aluminum, Tetrakis (3. 5-JI (t-butyl) phenyl) aluminum, tetrakis 
(pentafluorophenyl) aluminum. A tetra-phenyl gallium, a tetrakis (3. 4. 5-trifluoro phenyl) gallium, (Ha) A tetrakis (3, 
5-JI (trifluoromethyl) phenyl) gallium, A tetrakis (3. 5-JI (t-butyl) phenyl) gallium, a tetrakis (pentafluorophenyl) 
gallium. (**) — tetra-phenyl phosphorus and tetrakis (pentafluorophenyl) Lynn — (**) — tetra-FENIRUHI — base 
and a tetrakis (pentafluorophenyl) arsenic — (**) — there are tetra-phenyl antimony, tetrakis (pentafluorophenyl) 
antimony, (g) deca borate, undeca borate, cull BADODEKARE borate, deca chloro deca borate, etc. 
[0036] The field constituted by ionic bond etc. is the silicate compound which takes the crystal structure piled up in 
parallel by the weak coupling force mutually, and a kind of compound at least chosen from the group which consists 
of a (1) ion-exchange nature sheet silicate used as a component [**-4] in this invention means what has the 
exchangeable ion to contain. Although most ion-exchange nature sheet silicates are mainly naturally produced as a 
principal component of a clay mineral, these ion-exchanges nature sheet silicate may be not only an especially 
natural thing but an artificial compost. ^.l- • u u 

[0037] As an example of an ion-exchange nature sheet silicate, for example Asakura Publishing written by Haruo 
Shiramizu "clay mineral study" (1995), It is the well-known sheet silicate indicated by **. Dickite. nacrite. Kaolin 
groups such as a kaolinite. anoxite, metahalloysite. and halloysite. Serpentine groups, such as a chrysotile, lizardite. 
and antigorite. a montmorillonite, A ZAUKO night beidellite, nontronite. saponite. hectorite, Mica groups, such as 
vermiculite groups, such as smectite groups, such as a SUCHIBUN site, and a vermiculite. a mica, an illite. a sericite, 
and glauconite, ata BAL JAITO. sepiolite. a BARIGORUSU kite, a bentonite. a BAIROFI light, talc, and a chlorite 
group are mentioned. These may form the mixolimnion. 

[0038] In these, smectite groups, such as a montmorillonite. a ZAUKO night, beidellite, nontronite, saponite. 
hectorite, a SUCHIBUN site, a bentonite. and a TENIO light, a vermiculite group, and a mica group are desirable. 
[0039] In addition, since there is an inclination for polymerization activity with the radius high when the pore volume 
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of 20A or more uses the compound of less than 0.1 cc/g which measured the method of mercury penetration to be 
hard to be acquired as a component [**-4]. the thing of 0.3 - 5 cc/g is especially desirable 0.1 or more cc/g. 
Moreover although especially a component [**-4] can be used as it is, without processing, it is also desirable to 
perform a chemical treatment to a component [**-4]. With a chemical treatment, both the surface treatment which 
removes the impurity adhering to a front face, and the processing which affects the clayey crystal structure can be 

used here. ... • x 

[0040] Specifically, acid treatment, alkali treatment, salts processing, organic substance processing, etc. are 
mentioned Acid treatment removes a surface impurity, and also increases surface area by carrying out elution of 
the cations in the crystal structure, such as aluminum. Fe. and Mg. In alkali treatment the clayey crystal structure is 
destroyed and change of clayey structure is brought about. Moreover, in salts processing and organic substance 
processing, ion complex, a molecular complex, an organic derivative, etc. can be formed, and surface area and the 
distance between layers can be changed, ion-exchange nature — using — the exchangeable ion between layers — 
another big ** — the stratified matter in the condition that between layers was expanded can also be obtained by 
pennuting by high ion. namely. ** — high ion is bearing the role supporting the layer structure like a stanchion, and 
is called a pillar. Moreover, it is called intercalation to introduce another matter between stratified matter layers. 
[0041] As a guest compound which carries out an intercalation TiCI — four — ZrCI — four — a cation a sex 
an inorganic compound - Ti - (- OR -) - four - Zr - (- OR -) - four - PO - (- OR -) - three - B 

( OR ) — three — [ — R — alkyi — aryl — etc. — ] — etc. — a metal — an alcoholate — [ — aluminum — 

13 _ O — four — (— OH — ) — 24 — ] — seven — + — [— Zr — four — (— OH — ) — 1 4 — ] — two — + — 

[ Pg three — O (OC0CH3) — six — ] — + — etc. — a metal — the hydroxide ion — etc. — mentioning — 

having . Even if it is single and uses, two or more kinds of these compounds may be made to live together, and they 
may be used. Moreover, in case the intercalation of these compounds is carried out a polymerization object a 
colloid inorganic compound of Si02 grade, etc. which hydrolyzed and obtained the metal alcoholate of Si (OR)4. 
aluminum (0R)3, and germanium(OR) 4 grade etc. can also be made to live together. Moreover, after carrying out 
intercalation of the above-mentioned hydroxide ion between layers as an example of a pillar, the oxide generated by 
carrying out heating dehydration is mentioned. A component [**-4] may be used as it is. addition adsorption of the 
water is newly carried out. or after it carries out heating dehydration processing, it may be used. Moreover, it may 
use independently, or two or more sorts of the above-mentioned solid-state may be mixed and used. 
[0042] In this invention, it is desirable to carry out the ion exchange of the 60% or more to the cation dissociated 
from the salts of the cation of 1 exchangeable group metal which the ion-exchange nature sheet silicate before 
being processed by salts contains shown below preferably 40% or more. The salts used by salts processing aiming at 
such the ion exchange It is a compound containing the cation which contains at least a kind of atom chosen from 
the group which consists of 2 - 14 group atom. Preferably The cation which contains at least a kind of atom chosen 
from the group which consists of 2 - 14 group atom. It is the compound which consists of a kind of anion chosen 
from the group which consists of a halogen atom, an inorganic acid, and an organic acid at least Still more 
oreferably The cation which contains at least a kind of atom chosen from the group which consists of 2 - 14 group 
atom CI. Br, I. F. P04, S04. N03. C03. 0 204. CI04 and OOCCH3. CH3COCHGOCH3. OCI2. O (N03)2. O (CI04)2. 
O (S04) OH and 02 — CI2. OCI3. OOCH. and OOGGH2 — it is the compound which consists of a kind of anion 
chosen from the group which consists of CH3. C2H404. and C5H507 at least Specifically GaCI2, GaS04. GaG204. 
calcium 2 calcium3 (N03) 2. MgCI2. MgBr2, MgS04. Mg (P04)2. Mg (GI04)2 and MgG 204. Mg (N03)2 and Mg 
(OOCCH3)2 MgC4H404. Sc (OOCCH3)2. Sc2(C03) 3. Sc2 (C6H507) 3 Sc (G 204) 3 Sc2 (N03) 3. ScF3. ScGI3, 
ScBr3 ScI3' Y (OOGGH3)3 and Y (CH3GOGHGOGH3)3. Y2(G03) 3. Y2(C 204) 3. Y (N03)3. Y (GI04)3 and YP04. 
Y2(S04) 3 YF3 YGI3 La (S04) 3 La (OOGGH3) 3 La2 (CH3COCHCOGH3) 3 La (G03) 3 La (N03) 3 La2 (GI04) 3 
UP04 La2 (G 204) 3 LaF3. LaGI3. LaBr3. LaI3. Sm (OOGGH3)3 and Sm (GH3GOGHGOGH3)3, Sm2(G03) 3. Sm 
(N03)3 and Sm (GI04)3. Sm2(G 204) 3. Sm2 (S04) 3 SmF3. SmGI3. SmI3. Yb (S04) 3 Yb (OOGGH3) 3 Yb {N03) 3 
Yb (GI04) 3 Yb2 (G 204) 3 YbF3. YbGI3. Ti (S04) 4 Ti (OOGGH3) 2 Ti (G03) 4 Ti (N03) 2 TiF4. TiGI4. TiBr4. TiI4, Zr 
(OOGGH3)4 Zr (G03)2. Zr (N03)4. Zr (S04)2. ZrF4. ZrGI4. ZrBr4. ZrI4. ZrOCI2. ZrO (N03)2. ZrO (S04) 2 ZrO 
(S04) (GI04) Hf 4 Hf (OOGGH3) 2 Hf (G03) 4 Hf (N03) 2 HfOCI2, HfF4. HfCI4. HfBr4. HfI4. V (GH3GOGHGOCH3)3. 
V0sd4 VOGI3 VGI3 VGI4. VBr3. Nb (GH3GOGHGOGH3)5. Nb2 (S04) 5 Nb (G03) 5 Nb2 (N03) 5. NbF5. NbGI5, 
NbBr5 NbI5 and Ta (boGGH3)5. Ta2(G03) 5. Ta (N03)5. Ta2(S04) 5. TaF5. TaGI5. TaBrS. TaI5. Or 
(GH3COGHGOGH3)3. Or (S04) 20H. (OOGGH3) Or 3 Or (N03) 3 GrP04. Gr2 (GI04) 3. Gr02CI2, GrF3. CrGI3. 
GrBr3 GrI3 MoOGI4. MoCI3. MoGI4. MoGI5, MoF6. MoI2. WGI4. WGI6. WF6. WBr5. Mn (OOGCH3)2. Mn (S04) 2 
MnG03 Mn (N03)2. MnO. (GH3GOCHGOGH3) Mn 2. MnF2. MnCI2. MnBr2, MnI2. Fe (OOGGH3)2. Fe 
(GH3g6gHGOGH3)3. FeG03. Fe (N03)3, Fe (GI04)3. FeP04 and FeS04. Fe2(S04) 3. FeF3. FeGI3. (GI04) FeBr3. 
FeI2 FeG6H507 Go 2 Go (OOGGH3) 3 GoG03. Go (GH3G0CHG0GH3) 2. CoG204. Go (N03) 2 Co3 (GI04) 2. 
Gosb4 CoF2 GoGI2. GoBr2. CoI2, NiG03. nickel (N03)2 and NiG 204. nickel (GI04)2. NiS04, NiGI2, NiBr2. Pb 
(OOGGH3)2 Pb (N03)2 PbS04. PbCI2. (P04) PbBr2. CuGI2. GuBr2, Gu 2. GuG204. Gu (N03) 2 GuS04. Cu (GI04) 
2 Zn (OOGCH3) 2 Zn (6oGGH3) 2 ZnG03. Zn (CH3GOCHGOCH3) 2 Zn (N03) 2 Zn3 (GI04) 2 ZnS04. ZnF2. ZnGI2. 
ZnBr2. ZnI2. Gd (OOCGH3)2. Gd (GH3GOGHGOGH3)2. Gd (OCOGH2GH3)2. Cd (N03)2. Gd (GI04)2. GdS04. CdF2. 
GdGI2' (P04) GdBr2, Gdl2. AIF3. AIGI3. AIBr3. AII3. aluminum2(S04) 3. aluminum2(G 204) 3. aluminum 
(CH3COCHGOGH3)3. aluminum (N03)3, AIP04, GeGI4. GeBr4. GeI4. Sn (OOGGH3) 4. Sn (S04)2. SnF4. SnCI4. 
SnBr4. SnI4. Pb (OOGGH3)4, PbG03. PbHP04. Pb (0104)2 and PbF2. and PbI2 grade are mentioned. Acid treatment 
removes a surface impurity, and also can carry out elution of some or all of a cation of the crystal structure, such 
as aluminum. Fe. and Mg. 
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[0043] The acid used by acid treatment is preferably chosen from a hydrochloric acid, a sulfuric acid, a nitric acid, a 
phosphoric acid, an acetic acid, and oxalic acid. The salts and the acid which are used for processing may be two or 
more sorts. After performing the approach and acid treatment which perform acid treatment after performing salts 
processing, when combining salts processing and acid treatment there are a method of performing salts processing 
and a method of performing salts processing and acid treatment to coincidence. 

[0044] Although especially the processing conditions by salts and the acid are not restricted, as for processing 
temperature, it is usually desirable [ salts and acid concentration ] for a room temperature - the boiling point, and 
the processing time to choose the conditions of 5 minutes - 24 hours, and to perform some matter [ at least ] 
which constitutes at least a kind of compound chosen from the group which consists of an ion~exchange nature 
sheet silicate on the eluted conditions 0.1 to 30% of the weight. Moreover, generally salts and an acid are used in a 

water solution. x li ^ j • u- 

[0045] Although the above-mentioned salts processing and/or acid treatment are preferably performed in this 
invention, configuration control may be performed by grinding, a granulation, etc. between processings before 
processing, and after processing. Moreover, chemical treatments, such as alkali treatment and organic substance 
processing, may be used together. 

[0046] The water of adsorption and interlayer water are usually contained in these Ion-exchanges nature sheet 
silicate. In this invention. It is desirable to remove these water of adsorption and Interlayer water, and to use It as a 
component [**-4]. 

[0047] The water of adsorption is water by which the front face or the crystal fracture surface of an lon-exchange 
nature sheet silicate compound particle was adsorbed, and interlayer water Is water which exists between the layers 
of a crystal here. In this invention, these water of adsorption and/or interlayer water can be used, heat-treatment 

removing. . l -i- x j 

[0048] Although especially the heating art of the water of adsorption of an ion-exchange nature sheet silicate and 
Interlayer water is not restricted, approaches, such as heating dehydration, heating dehydration under gas 
circulation, heating dehydration under reduced pressure, and azeotropy dehydration with an organic solvent, are 
used. Although it cannot generally specify in order to base the temperature in the case of heating on the class of an 
ion-exchange nature sheet silicate and ion between layers, as Interlayer water does not remain, although it is 150 
degrees C or more preferably, a high temperature service (although based also on heating time. It is 800 degrees C 
or more) which produces structure destruction is not desirable 100 degrees C or more. Moreover, the polymerization 
activity of a catalyst falls and the heating dehydration approach that the structure of cross linkage, such as heating 
under air circulation. Is made to form is not desirable. Heating time is 1 hours or more preferably for 0.5 hours or 
more. When the moisture content of the component [**-4] after removing makes moisture content at the time of 
dehydrating under the temperature of 200 degrees C, and the conditions of pressure 1 mmHg for 2 hours 0 % of the 
weight at that time, 3 or less % of the weight it comes out and a certain thing Is preferably desirable 1 or less % of 

the weight. . • li 

[0049] As mentioned above, in this invention, the moisture content obtained by especially a desirable thrng 
performing salte processing and/or acid treatment is 3 or less % of the weight of an ion-exchange nature sheet 
silicate as a component [**-4]. ... . . c 

[0050] Moreover, as for a component [**-4], it is desirable that mean particle diameter uses a spherical particle 5 
micrometers or more. Mean particle diameter uses a spherical particle 10 micrometers or more more preferably. 
Furthermore, mean particle diameter uses 10-micrometer or more spherical particle 100 micrometers or less 
preferably. Mean particle diameter here is expressed with the particle size of the number average which computed it 
by having carried out the image processing of the optical microscope photograph (one 100 times the scale factor of 
this) of a particle. Moreover, as long as the configuration of a component [**-4] of a particle is spherical, a natural 
product or a commercial item may be used as it Is, and what controlled the configuration and particle size of a 
particle by granulation, sizing, judgment etc. may be used. 

[0051] Although for example, the stirring corning method, the spraying corning method, the rolling coming method. 
PURIKETTINGU, compacting, a piston granulation method, the fluid bed coming method, the emulsification coming 
method, the corning-in liquid method, the compression molding coming method, etc. are mentioned, especially if the 
coming method used here is an approach for which a component [**-4] can be corned. It will not be limited. 
Preferably as a corning method, the stirring corning method, the spraying coming method, the rolling coming 
and the fluid bed corning method are mentioned, and the stirring corning method and the spraying corning method 
are mentioned especially preferably. In addition, when performing a spraying granulation, organic solvents, such as 
water or a methanol, ethanol. chloroform, a methylene chloride, a pentane, a hexane, a heptane, toluene, and a 
xylene, are used as a dispersion medium of a raw material slurry. Water is preferably used as a dispersion medium. 
The concentration of the component [**-4] of the raw material slurry liquid of a spraying granulation with which a 
spherical particle is obtained is 5 - 30% especially preferably 1 to 50% preferably 0.1 to 70%. Although the inlet 
temperature of the hot blast of the spraying granulation from which a spherical particle is obtained changes with 
dispersion media. If water is taken for an example, it will be preferably performed at 100-220 degrees C 80-260 
degrees C. . 

[0052] Moreover, the organic substance, an inorganic solvent mineral salt and various binders may be used in the 
case of a granulation. As a binder used, sugar, dextrose, corn syrup, gelatin, GRU. carboxymethyl celluloses, 
polyvinyl alcohol, water glass, a magnesium chloride, an aluminum sulfate, an aluminum chloride, magnesium sulfate, 
alcohols, a glycol, starch, casein, a latex, a polyethylene glycol, polyethylene oxide, tar. a pitch, alumina sol. silica gel. 
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gum arable, sodium alginate, etc. are mentioned. ... 
[0053] In order to control crushing at a polymerization process, and generation of fines, as for the spherical particle 
obtained as mentioned above, it is desirable to have the compression disruptive strength of 0.5 or more MPas 
preferably especially 0.2 or more MPas. Especially in the case of such particle reinforcement, when performing 
precuring. the corpuscular character-like amelioration effectiveness is demonstrated effectively. 
[0054] Component ♦* which can be used for this invention is the thing of the above-mentioned contents. Can also 
use these independently as component ** and The aluminum oxy compound of a component [**-l]. and the Lewis 
acid of a component [**-2]. Concomitant use with the ionicity compound which it reacts with component ** of a 
component [**-3]. and can change component ** into a cation, The combination of arbitration, such as concomitant 
use with a kind of compound chosen from the group which consists of an ion-exchange nature sheet silicate of the 
ionicity compound which it reacts with component ** of a component [**-3], and can change component ** into a 
cation and a component [**-4], is also possible at least 

In the desirable polymerization catalyst in component ** this invention, the example of the organoaluminium 
compound used as component ** if needed general formula AIRaP3-a (the inside of a formula, and R — the 
hydrocarbon group of carbon numbers 1-20 — ) The trimethylaluminum hydrogen, a halogen, an alkoxy group, and a 
are indicated to be for P by the number of 0< a<=3. Trialkylaluminium or diethyl aluminum mono-chloride, such as 
triethylaluminum, TORIPURO pill aluminum, and triisobutylaluminum. It is a halogen or alkoxy content alkylaluminum. 
such as a diethyl aluminum mono-methoxide. Moreover, in addition to this, aluminoxane. such as methyl 
aluminoxane. can be used. Trialkylaluminium is [ especially among these ] desirable. 

[0055] Component ** is contacted <preparation [ of a catalyst ] / use> component **. component **. and if 
needed, and it considers as a catalyst Although especially the contact approach is not limited, it can be made to 
contact in the following sequence. Moreover, this contact may be performed not only at the time of catalyst 
preparation but at the time of precuring by the olefin, or the polymerization of an olefin. 
1) 2 to which component ** and component ** are contacted 3 which adds component ** after contacting 
component ** and component ** 4 which adds component ** after contacting component ** and component ** 
component ** is added after contacting component ** and component ** — in addition to this, three components 
may be contacted to coincidence. ... ^ 

[0056] On the occasion of contact of catalyst each of this component the solid-state of inorganic oxides, such as 
polymers, such as polyethylene and polypropylene, a silica, and an alumina, may be made live together or contacted 

after contact . . i_ . x ^ i 

[0057] Contact may be performed in inert hydrocarbon solvents, such as a pentane. a hexane, a heptane, toluene, 
and a xylene, among inert gas. such as nitrogen. As for contact temperature, it is desirable to carry out between the 
boiling points of -20 degrees C - a solvent and to carry out between the boiling points of a solvent from a room 

temperature especially. ^ ^ . - ^-x *u 

[0058] Although the amount of component ** used by this invention and component ** used is arbitrary, the range 
of the desirable amount used differs by what generally is chosen as component **. 

[0059] the case where a component [**-1] is used as component ** — the atomic ratio (aluminum/Me) of the 
aluminum atom in a component [**-!], and the transition metals in component ** — 1-100000 — desirable — 10- 
10000 — it is the range of 50-5000 still more preferably. 

[0060] the case where a component [**-2] and a component [**-3] are used as component ** — the transition 
metals in component and the mole ratio of a component [**-2] and a component [**-3] — 0.1-1000 — 
desirable — 0 5-100 — it is especially used in 1-50 preferably. The amount of [ in the case used of using 
component ** if needed ] has [ 105 or less / further 104 or less ] the range especially desirable at the mole ratio to 

for a component of or less 102**. r 
[0061] the case where a component [**-4] is used as component ** — a component [**-4] — perg — component 
** 0001 to 10 mmol, it is 0.001 - 5mmol preferably, and component ** is 0.1 - lOOmmol preferably 0.01 to 10000 
mmol. moreover, the aluminum atomic ratio in the transition metals in component **, and component ** — 1K).01-1 
million — it is O.'l-IOOOOO preferably. u- u • ^ i * 

[0062] Thus the acquired catalyst may be used, after using after preparation, without washing by the inert solvent 
especially the hydrocarbon, for example, a hexane. a heptane, etc. and washing using this solvent 
[0063] Moreover you may newly use combining said component ** if needed. In this case, the amount of component 
** used is chosen so that it may be set to 1:0-10000 by the atomic ratio of the aluminum in component ** to the 
transition metals in component **. , ^ u ^ ^ 

[0064] Before a polymerization, the polymerization of the olefins, such as ethylene, a propylene. 1-butene. 1- 
hexene, 1-octene, 4-methyl-1 -pentene, a 3-methyl-1 -butene. vinyl cycloalkane. and styrene, can be carried out 
preparatorily, and what was washed if needed can also be used as a catalyst. 

[0065] As for this preliminary polymerization, it is desirable to carry out on mild conditions in an inert solvent, and it 
is desirable to perform 0.01 -1 OOOg per 1 g of solid-state catalysts so that the polymer of 0.1 -1 OOg** may generate 

[006^^/^polymerization reaction is performed to the bottom of solvent existence, such as inert hydrocarbon, such 
as butane a pentane, a hexane. a heptane, toluene, and a cyclohexane. and a liquefaction alpha olefin, or un-existing. 
Although temperature is -50 degrees C - 250 degrees C and especially a pressure is not restricted, it is ordinary 
pressure - 2000kg of abbreviation, and f/cm2 preferably. It is the range. 

[0067] Moreover, hydrogen may be made to exist as a molecular weight modifier in a polymerization system. 
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Furthermore, polymerization temperature, the concentration of a molecular weight modifier, etc. may be changed. 

and a polymerization may be carried out on a multistage story. 

[0068] 

[Example] The following example is for explaining this invention still more concretely. This invention does not 

receive constraint according to these examples, unless it deviates from the summary. 

[0069] In addition, all of the following catalyst composition processes and polymerization processes were performed 
under purification nitrogen-gas-atmosphere mind. Moreover, what dehydrated by molecular-sieve MS-4A was used 
for the solvent 

[0070] The weight average molecular weight Mw and number average molecular weight Mn by GPC were determined 
by the following approaches. The equipment of a Waters GPC150C mold and three columns of Showa Denko AD80 
M/S were used, the alt.dichlorobenzene was used for the solvent, and it carried out at the measurement 
temperature of 140 degrees C. , . r-i- u • 

It compounded according to the approach indicated by composition JP,62-207232.A of <an example 1 Ldimethyl 
silylene screw (2-methyl-4-phenyl dihydroazulenyl) zirconium dichloride]>. That is. 2-methyl azulene 2.22g was 
melted to hexane 30ml. and 15.6ml (1.0 equivalence) of cyclohexane-diethylether solutions of a phenyl lithium was 
added little by little at 0 degree C. After stirring this solution at a room temperature for 1 hour, it cooled at -78 
degrees C. and tetrahydrofuran 30ml was added. Dimethyldichlorosilane 0.95ml was added to this solution, the 
temperature up was carried out to the room temperature, and it heated at 50 more degrees C for 1.5 hours. Then, 
the ammonium-chloride water solution was added, after separating liquids, the organic phase was dried with 
magnesium sulfate and the bottom solvent of reduced pressure was distilled off. When the silica gel column 
chromatography (hexane-dichloromethane 5:1) refined the obtained rough product, dimethyl screw [1 -(2-methyl-4- 
phenyl 4-dihydroazulenyl)] silane 1.48g was obtained. 

[0071] Dimethyl screw [1 -(2-methyl-4-phenyl -1. 4-dihydroazulenyl)] silane 768g obtained above was melted to 
diethylether 15ml, 1.98ml (1.64 mol/L) of hexane solutions of normal butyl lithium was dropped at -78 degrees C, the 
temperature up was carried out gradually, and it stirred at the room temperature for 12 hours. After carrying out 
bottom solvent removal of reduced pressure, the obtained solid-state was washed by the hexane and reduced 
pressure hardening by drying was carried out. Toluene diethylether (40:1) 20ml was added to this. 325mg of 
zirconium tetrachlorides was added at -60 degrees C. the temperature up was carried out gradually, and it stirred 
for 15 minutes at the room temperature. The obtained solution was condensed under reduced pressure, and when a 
hexane is added and was made to reprecipitate. 1 50mg (mixture of Diastereomers A and B in which the following 
spectrum data are shown) of diastereomer mixture of dimethyl silylene screw (2-methyl-4-phenyl di hydro azulenyO 
zirconium dichloride was obtained. 

[0072] 887mg (diastereomers A and B) of diastereomer mixture of [purification method] dimethyl silylene screw (2- 
methyl-4-phenyl dihydroazulenyl) zirconium dichloride was dissolved in 30ml of methylene chlorides, and it 
introduced into the reflector made from Pyrex glass which has 100W high-pressure mercury lamp. After carrying out 
an optical exposure (300nm - 600nm) for bottom 30 minutes of ordinary pressure, stirring this solution, the 
methylene chloride was distilled off under reduced pressure. When it put after adding and stirring toluene 7ml into 
the solid-state of the obtained yellow, the yellow solid-state precipitated and the supernatant was removed. After 
performing still more nearly same actuation by toluene 4ml, 2ml, and hexane 2ml, when the obtained solid was 
hardened by drying under reduced pressure, single diastereomer (diastereomer A which shows following spectrum 
data) 437mg of dimethyl silylene screw (2-methyl-4-phenyl dihydroazulenyl) zirconium dichloride was obtained. 
A1H NMR(300MHz, C6D6) delta0.51 (s and 6H — ) Si (CH3) 2. 1.92 (s, 6H. CHS), and 5.30 (br d — ) 2H. 5.75-5.95 (m. 
6H) 613 (s 2H) and 6.68 (d, J= UHz, 2H). and 7.05- 7.20 (m. 2H. arom) and 7.56 (d. J= 7Hz. 4H) 
B1H NMR(300MHz C6D6) deltaO.44 (s and 3H — ) Si (CHS), and 0.59 (s, 3H, Si (CH3)) and 1.84 (s — ) 6H. CH 3 and 
5.38 (br d. 2H). 5.75-6.00 (m, 6H). 6.13 (s. 2H) and 6.78 (d. J= 14Hz. 2H), and 7.00- 7.20 (m. 2H. arom) and 7.56 (d. J= 
7Hz, 4H) ' 

[0073] [Composition of a catalyst] , ^ 

In 6.31. of desalted water in which 1.25kg of [chemical treatment of clay mineral] magnesium chlorides was dissolved, 
montmorillonite (Kunimine Industries make, KUNIPIAF) 1kg of marketing was distributed, and it stirred at 80 degrees 
C for 1 hour. After rinsing this solid-state, it was made to distribute in 71. of 8% of hydrochloric-acid water solutions, 
stirred at 90 degrees C for 2 hours, and washed by desalted water. The water slurry liquid of this montmorillonite 
was adjusted to 1 5% of solid content concentration, the spray dryer performed the spraying granulation, and the 
spherical particle was obtained. Then, reduced pressure drying of this particle was carried out at 200 degrees C for 

2 hours. - 
With the glass reactor which the stirring aerofoil of 0.51. of [preparation of catalyst component] content volume 
attached, dimethyl silylene screw (2-methyl-4-phenyl dihydroazulenyl) zirconium dichloride 0.01 5mmol and toluene 
solution O.Smmol of triisobutylaluminum which were obtained above were mixed. I.Og of chemical treatment clay was 
added, stirring mixing was carried out at the room temperature for 5 minutes, and the toluene slurry of a solid-state 
catalyst component was obtained here. 

After the propylene permuted enough the inside of the autoclave of 31. of [polymerization] content volume, 
liquefaction propylene 750g which fully dehydrated was introduced. 2.76ml (2.02mmol) of triisobutylaluminum normal- 
heptane solutions was added to this, and the temperature up was carried out to 70 degrees C. Then, pressed 50mg 
fit for the above-mentioned solid-state catalyst component with the argon, the polymerization was made to start, 
and it was made to react at 75 degrees C for 2 hours. Then, ethanol 10ml was pressed fit. the reaction was 
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suspended, and when residue gas was purged, the 145g polymer was obtained. 

[0074] The weight average molecular weight according [ the rate of the location irregular / the rate of the location 
irregular unit based on / value / of this polymer / analysis / 99.8% and 2 and 1 -insertion in isotactic triad fraction / 
unit based on 1 1 8% and 1 and 3-insertion ] to GPC was 290.500 0.08%. 

[0075] <an example 2 [manufacture of methyl isobuthylalumoxane]> ~ 100m! of toluene dehydrated and deoxidized 
was introduced into the 1000ml flask with an agitator and a reflux capacitor which fully carried out the nitrogen 
DurRe Subsequently trimethylaluminum 0.72g (10 millimol) and triisobutylaluminum 1.96g (10 millimol) were diluted in 
50ml of toluene the toluene of saturated water content was introduced into other one side, and feed of aluminum 
and the H20 was carried out for a mixed aluminum solution and saturated water content toluene to one side of two 
drooDing funnels over equimolar [ every ] 3 hours under 30-degree C conditions. The temperature up was carried 
out to 50 degrees C and it was made to react after feed termination for 2 hours. After reaction termination, vacuum 
distillation of the solvent was carried out and the methyl isobuthylalumoxane of a 1 .9g white solid-state was 
obtained. The obtained white solid-state was diluted in toluene, and chemical shift 174ppm and a with a half-value 
width [ of 5844Hz ] spectrum were shown as a result of measurement of 27 aluminum NMR. 

[0076] After the propylene fully permuted the inside of the stirring type autoclave of 31. of [polymerization] content 
volume 1 51 of heptanes fully dehydrated and deoxidized was introduced, and the internal temperature was 
maintained at 75 degrees C. Subsequently, methyl isobuthylalumoxane 200mg beforehand diluted in toluene was 
added and dimethyl silylene screw (2-methyl-4-phenyl dihydroazulenyl) zirconium dichloride 0.4mg diluted in toluene 
was added further. Then, a temperature up is carried out to 75 degrees C. and it is **. Carried out the pressure up 
of the 5kg/cm2 of the propylenes to -G, the polymerization was made to start, and the temperature was maintained 
for 3 hours Filtration separated the solvent from the polymer slurry which purged residue gas and was obtained 
after reaction termination, and the polymer was dried. Consequently, the 96g polymer was obtained. When this 
polymer was analyzed, the weight average molecular weight according [ the rate of the location 'rregu'ar / rate 
of the location irregular unit based on 99.8% and 2 and 1 -insertion in isotactic triad fraction / unit based on 1.16% 
and 1 and 3-insertion ] to GPC was 176.100 0.14%. 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2>3|c3fe% shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The propylene polymer characterized by satisfying the following conditions (A). (B). and (C). 
(A) The isotactlc triad fraction measured by 13 C-NMR of the propylene unit chain section which consists of a head 
to tail linkage is 97% or more, (B) 2 of the propylene monomer under [ all ] propylene insertion and the percentage of 
the location irregular unit based on 1-insertion which were measured by 13 C-NMR are 0.5 - 2.0%. and a 
propylene — a monomer — one — three - insertion — being based — a location — irregular — a unit — a rate — 
0.06 - 0.4 — % — it is — the range — it is — things — (— C — ) — gel permeation chromatography (GPC) — 
having measured — weight average molecular weight — Mw — the range of 10.000-1,000,000 — it is . . 



[Translation done.] 
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m (±) ^OiMH, ^LUipai«i (ma:^) iriofr^ 

1. 4-vtKP7Xl/>. 2, 4-v 
bHP7XW>. 3, KD7Xk>, 3 a. 4 

-v'tHP7XW>. 4, 8 a-5^t Hn7Xl'>#^ lo 

7XU>> 2. 6->'kKP7X^>, 3, 6-vkK 

P7Xl'>^ 3 a, 6 --:^b KP7XW'>, 6, 8 a- 
vt HP7Xl/>#t&SrW-r^^<t;«I<D^b-&i^*^6#e. 

1, 8 --:^b h*P7Xl/>> 2, 8-vtKP7X 
3, 8 -vk h'P7XU>. 3 a. S-vbh'P 20 
TXU>, 8, 8 a -vk KP7X^>#*&S:*-r-&lB 

e. ■& fa -ft; iti w^ta'^'^^Sa ^ ^ 

[0 0 2 4] dtie^^^b^'KK^^'PU H<D— 

7;H34^->. >';^^>'l'75 K> xX5^;i'75 H 

[0 0 2 5] ^WS) 
m> [@-2] :)V-(7.m. [©-3] 
< *-&(riHfig;^i' [(2)- 4] i-fit^ssm 

e3is»<fc 0 < 1 1 

(D <h MfS b T ffi^^CD * ;^ > ^^"^ ^ - i *^ plft^^ 

[0 0 2 6] 7;W5->i7A*^^->ft^!^ (jsfe^ [©- 

1] ) tbTtt. A#:MirtiTfero-fl55t cm , [II 

[0 0 2 7] 

[{t:4] 



so 
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R^-A I 1 -3— OA 1 

2 I P 



-eo-A 



p+2 



cm] 



>. ^AI-O-B-O-A 1; , 
4/ \r4 



piio~4 0. i!?SL<«2~3 0, ^T-ab 
0, R4«7Ki^*/i(i^Yb**^S, jf*l><H^^|gc 

1~10, !HFlljif*b<fii^itllS:l~6, ©t><D, 

l^o ) 

cm 43ckt>* cm 3 o^t^titt. 7ju^=^^-!J-> 

{rtt, (-f) -aJS©h>J7;i'^;i'7;l/5r:'5'At:^3&^ 

e.#e)tx-5>>^^-'i^7;i'^:^-9->. x5^;u7;i/^=^-tt->, 
ypk;P7;i'^^-ti->. y^;u7;i'^4^-y->, -rv:/^ 
;^7;^^=^^1^>. (p) xa3»©h'j7;u^;i'7;u5x 
•t7At*7!)^e)#sn^^^;i'X^;i'7;i/t^-9->. 
;p'/^;V7;p^+-y->> ^^^u-f v:/5^-'W7JP^+-y-> 

[0 0 2 8] Ctie.»7;l'^:+-y->fS> €-ifF*943J;lK# 

5^;i'7;U5X'i7A, h'jx^;i.7JU5x<:7A, NU-fv 
:/5^;i'7;i'5x>i7A, >'/^;i'7;W5x>i7Ai:'P'J h*«f 
0:>m(D7)v^)V7)vs. zi^Mt^mtmrn-t^ c: 1 1 bj 

[0 0 2 9] :Lnfb<D7)V=E'^-^>\t.'A^c:>m^ti^^ 

[0 0 3 0] H) I-U7;l'*;l'7;W5X'i7A2rh;i'X 
>. 'O-if^, X-T^jP^fi^aa/^Wttllg^RlSrffll^Tit 

jgTktsJiSS-ti-s;?^/ (D) hU7;i'^;u7;i/5x'> 

A<hifSS*^^-r^m*|n!^> «aj;^tiBiti!^, m.m7 )V 
5--^A(7)7K?ni^iSf&SiJ^:^&. (A) h'J7;u=^ 
;i.7;U5 x^ A i: -> U ^y^U^lr-^g^-B-^tTK^J- 1 SrS 

(X) h'j^^;i'7;u5x-:7A<hhU'r 

7:/5^;i/7;usx'i7AS:?g^u, h;i'X>< ^>-t'>. 



TTj t*n nr • w 1 1 u w « 



// 

HBS[^m57K*£;^j:i:»MS7K&W-r^3^SrAtl. -4 0 

;pr;i'5n'i7Atr^bT^;ntTffl«o. 5--1. si? 
[0 0 3 1 ] -ssic CIV3 T«$n-&ffc-a-t)ii. -ai^ 

[0 0 3 2] 
[ft 5 ] 

R^B— eOH) 2 

10:1-1:1 (^;i/it) cOH^fdiO^^diTl^'T 

^)\,-^U>m<D2 : KDRlt^!^. (P) hU'fy7>;l^ 
T;U5r:'?Atj>^5^;U4?a>if<^2 : 1 (A) 
hU "^Ai h '}'iy:^^)V7}l^-'yM. 

t^J-)V-it>-uym.<Dl : 1 : 1;RJ^;#J. (-) hU^5^ 

2 : IRJt-i^mfim^-^m^ dtl^CD-IKS CIV] CQ 

cm cm 3 Tas^a-2>7;u^^-!J->^. h'J 
^^;i'7;i'5x>i7A. huxf^;i.7;i'5x'?A, hU'T 

y7'^;w7;i' = -'i7A, v/5";i'7;i'5x'?Ai7nu k 

m(Dm(07)V^}V7)V^~^Mt^^ii^mt^ Z-th 
[0 0 3 3] )V-(7.m [(D-2] ) , 

mi^mm^M^-^tl^. (-f) h'J:7xX 

;i'3j^'5'ifi, h'J:^ (3, s-v^yju^o^xx^w -i^^ 

tsom^t-^!^^ (p) «{k;7;U5x-:7A, A{t:7>'i'5x 
3'i7ft7;i'5X>^A, :l{l:-7y^->':>A, :^ftV 

A, j^ft-7^*^->':7AyN-1' H^-r ffiftVi>'*^-><^A 



(7) 

h\ mft-7^:/^->t7A7;P:3^-> F, :ftff7^^^v"^A 

7;^34^->K^w^«AP';^>■^b^tI. ^3ctr>' (a) -> 

U:*3, 7)l=.±. 7)l^S.i-^<Dm^mf)^$>^o 
[0 0 3 4] fiEM)tSJi&bT]5K^i-®S-:^^*> 

3] ) iLTti. -«}:^ CV] T«$n-5t)<^d«5fSb 

CK3 e+ [z] e- (V] 

10 ZZX% K\t-<^>^(Dtl^:t>0S.^X'$)-oX. m^\t 
i3)lt--'yj^t}^:^>. hPtf'J'^A:^5":t>, 7>^ 
X':7A;!35^:t>, ^4^VX':7A;d5=-:t>, T.Jl^^-'t^M. 

^JtLTli, (-f) hUy3L—)l'f]}l^-i's—^2^. x7x 
x;i';i!j;i/3j^x'>A, vi^n^y^ Kijxx"?A, 'f>5r 
XC^A, >'JX5^;l/7>^:X>>A, h >J 7'Ptf;P7>^: 
x<i7A, l-uy5=-;i'7>^x>i;A, N. N--yy^^)V7 
20 X>JX>::7A. v':7'Ptf;i'7>^:X<:7A. Vi^i^u^^y 
)V7y=^ — 0K. N U 7x;i^*:7>*X'>A, hU/f";!^ 

A. h'J (;<5^;P7xx;U) *X*:X":7A. hU7xX 

;ux;i':^xC7A, huyxx;p.:t4^yx':;A, hUX'?^ 
;i/:t^^yx'^A. eu'j'^'A, *3J:tKffi'f^>. ^-i** 

:t>, T'xP-feX'^A'f :t>«75itfe-S)o 
[0 0 3 5] ±E©-»SC CV] H*5ttSZH'r:4->'l4 

(Z)7x^>fiK^T'feo, ^i)-(D^'im^-^tirzti^:^ym 

*oT, ^JA«. W«*':7jgft^«!)7x:t>, *«I7;U 
5X^7Aft-&«!)7X:t>, #tii:«f<J'^Afb-&«3TX^ 
W«IU >ft^tl7x^>, *m?>^ft^#)7x^ 
*«7>5^^:>lb^'fe7x;t>;a:i'^t#tf e.tl§o 
K) xh77xX;P;J>'^gl, 7^ I- 7^::^ 
(3, 4, 5-hUy;W:tn7xx;U) JiN"^?^, 5^h5 
4^7. (3, 5-v (h uy;i':tP;<5^;i') yxx;i/) :*; 
•^z^, 7^h^4^7> (3. (t-y5^;i.) :7xX 

M •i^'tpm, 'rh7=¥x i^yi'-pjV^uy^L—M * 
40 (D) xh7yxx;l/7;P5x<?A> T^N^^^X 

(3, 4, 5- hU7;l':tPyxx;U) 7;U5X'5'A, 
(3, 5-v iY^)y)V:^u^^}V) 7xX 
7;i'5X"^A, (3, b-i? (t-:/^ 

^xxjU) 7;i'5x'7A. xh^^T. (^>:^y;i' 

:tPyxx;i/) 7;U5X't7A. (a) xh^yxx;]/:*; 
U-^A, xh^^^T. (3, 4, 5- h>j7Jl':tn7xX 
)V) :tf'J'7A. (3, 5-v {h^)y)V:tu 

7xx;l') ^'U-^A^ -rh^+X (3. 5-->' 
(t-y5^;l') yxx;i.) ;tfU'7A. xh^^^X (A> 
60 :J'7;U5j-D7xx;U) ;^3'J'7A> (x) xh77xx;l/ 



WJ I U~ £ I O 3 U I 
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U>, y-h^^T. (^>^7;P^P7x:i;W 'J >> 

P7x:::;W) (^) x h 5'7x:i;UT>^^>, 

T-h7+7. (^>i5'7;l':tn7xz:;i/) 7>^^:>, 
(h) y'tS'!f-U-V. ^yy'fjt-v-V-. 

[0 0 3 61 *5!BJtri5V:.T. [@- 4 ] iUTffl 

l^en-S (1) -r:t>2?mttB4^caKJfid^^.J5:^W<fcO 

[0 0 3 7] 1':t>Xmtt^4^agEig<DA«J««JtLT 

ti, eTKBf ai¥ r3ia±s£^#j la^ssg ( 1 9 

9 5^) , ^lrf5«$n*di«I©e«Si?lfiTa&-:3T, 
iKiSeiSe, ^>^^jai-( h.^O A'-f x 7 

[0 0 3 8] ::#ae.(D4'-eH, ^:>^'J□:^'fh^ -tf't' 

7--it^^ Ym<r>7.i^f?d'^ his, A-'^iV-f h 

[0 0 3 9] ;ii3, C@-43 tLT. ^ffiJEAffi 
d«0. 1 c c/g*SlO^K^'^S:ffl<'^^«^f'tt, i^<'^ 
g«±, ItlrHO. 3~5 c c/g®t)©75W*UV^o 

T -5 ^*iEi^ [^*-r ^ jSLSI i ste± ® ^ S^ifi «' 1^ 

!^^®OI^<fta> ^ra^ifi^'c^A 1 , Fe, Mg^OH 
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^'#.5ctt>T#-5, -r^^^p-fe, ssifisirW^f 

[0 0 4 1] ■^>^--tJU—'>a >-rsyx h^k-^i^i: 
bTH, T i C 14, Z r C 1 4<Dll'f ;t>tt4im^ 
t). Ti (OR) 4, Zr (OR) 4> PO (O 

R) 3, B (OR) 3 [r«t;w^;1'. 7 U ^ 

<0^S7;l'3l7-h, [AI13O4 (OH) 24] 
[Z r 4 (OH) 14] 2+, [F e 3O (OCOCH3) 

->-3 >-r-5ISlr, Si (OR) 4, Al (OR) 3, 
Ge (OR) 4m<D^m7)l'::iy-hm^myi^^mhT 
ntzm-^t^. S i 02^<?5r]P-1' h'tt^^{t:-&%^2:* 

•2). fiS^i- ((D-4] li^ro*SfflViTt)J;i^L, 

[0 04 2] 2|s^igjc43v^T«, ^mTmm^ti^^ 

bfc:^«®gTffl i>n^Mm\t. 2 ~ 1 4 m^^-b^ ^ 

t. CK Br, I> F, PO4, SO4, NO3, C 

03. 0204, C104, 00CCH3, CH3C0 

CHCOCH3, OCl2< O (NO3) 2> O <C 1 
O4) 2« O (SO4) . OH, O2 C 1 2- OC 

1 3. OOCH, OOCCH2CH3, C2H404i3 
XZSC 5 H 5 0 7b^<^^^mf)^iMitn^'Pf3.<izii- 

Cl2« CaS04, CaC204, Ca (N 

03) 2- Ca3 (C6H5O7) 2^ MgCl2> M 
gBr2, MgS04. Mg (PO4) 2- (CI 
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O4) 2' MgC204. Mg (NO 3) 2> Mg (O 
OCCH3) 2' MgC4H404, Sc (OOCCH 
3) 2' Sc2 (CO3) 3. Sc2 (C2O4) 3^ 
Sc (NO 3) 3. SC2 (SO4) 3. SCF3, S 
CCI3, ScBr3. SCI3, Y (OOCCH-3) 
3, Y (CH3COCHCOCH3) 3, Y2 (C 

03) 3> Y2 (C2O4) 3^ Y (NO3) 3. Y 
(CIO4) 3. YPO4, Y2 (SO4) 3> Y 

F3vYCl3> La (OOCCH3) 3, La (CH 
3COCHCOCH3) 3, La2 (CO3) 3, La 
(NO3) 3, La (CIO4) 3, La2 (C 
2O4) 3. LaP04. La2 (SO4) 3, LaF 
3, LaCl3, LaBr3, Lal3> Sm (OOC 
CH3) 3. Sm (CH3COCHCOCH3) 3' S 
m2 (CO3) 3. Sm (NO3) 3, Sm (C 1 

04) 3> Sm2 (C2O4) 3. Sm2 (S 

O4) 3. SmF3> SmC 1 3^ Sml3> Yb (O 
OCCH3) 3. Yb (NO3) 3, Yb (CIO4) 
3, Yb (C2O4) 3> Yb2 (SO4) 3> YbF 

3. YbCl3. Ti (OOCCH3) 4. Ti (CO 
3) 2- Ti {NO3) 4- Ti (SO4) 2- TiF 

4, TiCl4. TiBr4, Ti I4. Zr (OOC 
CH3) 4. Zr (CO3) 2- Zr (NO3) 4, Z 
r (SO4) 2' ZrF4. ZrCl4, ZrBr4. 
Zrl4, ZrOCl2> ZrO (NO 3) 2 - Z r O 

(CIO4) 2> ZrO (SO4) , Hf (OOCCH 

3) 4, Hf (CO3) 2- Hf (NO 3) 4, Hf 
(SO4) 2> HfOCl2« HfF4, HfCl4, 

HfBr4, Hfl4> V (CH3COCHCOC 
H3) 3. VOSO4, VOCI3, VCI3. VCl 
4. VBr3, Nb (CH 3 CO C HC O CH 3 ) 5, 
Nb2 (CO3) 5, Nb (NO3) 5. Nb2 (SO 

4) 5, NbF5, NbCl5, NbBrs, Nb 

1 5. Ta (OOCCH3) 5, Ta2 (CO3) 5. 
Ta (NO3) 5^ Ta2 (SO.4) 5- TaFs, T 
aCl5, TaBrs, Tals, Cr (CH3COC 
HCOCH3) 3> Cr (OOCCH3) 2OH, Cr 

(NO3) 3- Cr (CIO4) 3, CrP04, Cr 

2 (SO4) 3. Cr02Cl2« CrF3, CrCl 
3, CrBr3, Cris, M0OCI4, MoC 
I3, MoCl4^ M0CI5. MoF6^ Mol2> 
WC 1 4. WC 1 6> WF 6^ WB r 5, Mn (OOC 
CH3) 2^ (CH3 COCHCOCH3) 2^ M 
nCOa, Mn (NO3) 2- MnO, Mn (CI 
O4) 2- MnF2« MnCl2> MnBr2> Mnl 
2> Fe (OOCCH3) 2- Fe (CH3COCHC 
OCH3) 3. FeCOs. Fe (NO3) 3. Fe 

(CIO4) 3, FeP04. FeS04, Fe2 (S 
O4) 3, FeF3, FeCl3> FeBr3, Fel 
2, FeCeHsO?^ Co (OOCCH3) 2- Co 



(?) 
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(CH3 COCHCOCH3) 3, C0CO3, Co 
(NO3) 2^ CoC204« Co (CIO4) 2^ C 
03 (PO4) 2- C0SO4, CoF2« CoC 
l2^ CoBr2^ Col2« NiC0 3. Ni (NO 
3) 2' NiC204, Ni (CIO4) 2- NiSO 
4, N i C 1 2> N i B r 2^ Pb (OOCC 
H3) 2> Pb (NO3) 2' PbS04, PbC 
l2> PbBr2> CuCl2« CuBr2> Cu (N 
O3) 2' CuC204> Cu (CIO4) 2' CuS 
10 O4, Cu (OOCCH3) 2' Zn (OOCCH3) 

2. Zn (CH3 COCHCOCH3) 2^ ZnC 

03, Zn (NO3) 2' Zn (CIO4) 2^ Zn3 
(PO4) 2- ZnS04, ZnF2' ZnCl2» Z 

nBr2vZnl2^ Cd (OOCCH3) 2« Cd 
(CH3 COCHCOCH3) 2' Cd (OCOCH2 
CH3) 2> Cd (NO3) 2^ Cd (CIO4) 2- 
CdS04, CdF2^ CdCl2> CdBr2^ Cd 
l2> AIF3. AICI3, AlBr3. Al I3, 
Al2 (S04) 3. AI2 (C2O4) 3. Al (C 
20 H3COCHCOCH3) 3. Al (NO3) 3. Al 
PO4, GeCl4, GeBr4, Gel4, Sn (O 
OCCH3) 4. Sn (SO4) 2> SnF4, SnC 
I4, SnBr4, Snl4. Pb (OOCC 
H3) 4. PbCOs. PbHP04. Pb (CI. 

• O4) 2^ PbF2^ P b I 2^75^^^^'^'^-5'= 
««®»^*6'^^5(D^<S*\ ^S^itOA 1 . F 

• e, Mg, m(Dm'i ^y<D-^-^tz\t±^^'i^\h-^'&^ 

[0 0 4 3] S?SaSTfflVi6n^^«, U^V<\tM. 

•2.. ^m\zm^^^m.mii^Tsm-i. 2aa±Ta&oTt) 

m^nti^'^f)^. ffl#, mm^^t:^mmm\t. o. i~3 
2 4Ptra(D*#srS*;LT. ^^>^m^m^^f^m^ 

[0 0 4 5] *f6I^T'tt, »SU<«±fe:^IIMS43j; 

zs/^tz\tmmm^n'^f)^. mmtn. ^mm. m^mwz 
[0 0 4 6] z.n<b'<^>t£.^^m'^m&mz\-L. as 

50 ne.<75®«f*i5J:DCSFBl*$rl^*bTfi)c^j- C(2)-4] i 
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(10) 

[0 0 4 7] zzx'&m:^t\t. -i^y^^^m^^m 
pii, ioot:eA±, »*b<«i 5 o"cet±T«.* 

i,. ^<DI^,. C(D-4) (D7K^i-^%m 

Ai, fig 2 0 0 1:, 1 mmH g CO*#TT; 2 B^Felfltt 20 

[0 0 4 9] £i.±roJ;^tr. *^BJ(r:fel^T, fiE^i- C® 
-4] tbT, mzifi-mVl^^<D\t. Jg!S^a*5±lX/ 

[0 0 5 0] ^fcfiK^i- C(2)-4] Ji, ^i^mmt^Sum 

fSi^s^S (^^10 0^) ^iii#^!!iSUT^{iiLfc:3S¥ 
<aSS:*JP bit t)0 Srffl V^T =b J: 1/^0 

[0 0 5 1] c:;iTffli^^n^igsltffiti««l;t«a#jil4 

mmm^m. ^wiytm^^ -^^v^yy^^ >if^ ^> 
n>P7-^yff. jftiiinafe. mmm^&m^^ a^tift^^ « 

{c^'f-vy. ^>^y^ ^^"^y. ^zf^y. Y)V3l 



X7U-?S<7)fi!65> [(D-4D (OmmtO. 1~7 0%, 

,$f*b<tti~5 0%, !f#(:$T^b<{a5~3 0%Ta&. 

\t. j^mk\Z^^mtS.^-h^. 7K2r0ytr<h^i8 0-2 6 
0*0, jff*b<Hl 0 0~2 2 O'CTfra. 

[0 0 5 2] ^tzm.i&<Dmzmmm. m.mmm^ urn 
[0 0 5 3] ±ie<Dcfc5»rbT#?.nzts*««i^tt. s 

MP aJ[y.±^ itft'*?^b<HO. 5 M P a iJl±OJE$ifi5 

[0 0 5 4] *^BJ{CfflVi^'tCDT^*fi£^i-(2)t±. ± 
fflVi^HtfcT^-Sb, [(D-1] <D7;i'5-'?A 

-^^yit-^ihtm-i^ [©-2] (D^u-rxm, fife^i- [©- 
3] (D^^®tKmhx^ji-®^ti^^y\z^^t^^ 

i755Bltg;^£-1':^>tt{t-&!^i:CDjJfffl-^, figii- [©-3] 
(D^^iiKfS.X^X^i^^tl'f-ty^Z^^'t^Z. tf)^ 
pltgJ^-f ^>tt<t:'&!^tfiK:«- [©-4] CD-f:t>SMtt 

-^^ . 

A 1 Ra P3-a 

Aay>, 7;i/=i^->S> attO<a^3©|S) T 

y / h ^ H A p > t) b < tt7 a ^ ->^^ 7;w 
:^^;i-7;i/*x«i7ATfe-2). ^fzziotii. ^^JV7)Vs.y 
4^-y->if(D7;P5/4^-y->m#=bffifflT'#-So 

[0 0 5 5] <mmomnxmm>m^®^ bk^j-cd^sj; 



(11) 
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1) ^^®t^^®^^^^^^ 

■5 

looser ^(jimm^^^<Dtkm\zn\^. ^it\tmm 

[0 0 5 7] ^y^y. 
^=^^y. ^^^y^ h;i'X>, ^-yuy^o):^^^^ 

[0 0 5 8] *^Wl?ffiffl-r^^»®. fiic^(D©^ffl« 20 

[0 0 5 9] fie^^-®<5:bTfi!c^i- [©-1] ^^m-T^m 
JSK^i- [(D-1] 'p(D7)l'S.-'yA^.^t^^'^(D 

mi^^m<Dm^it (Ai/Me) -ei~iooooo> 

j(?^b<ttl 0~1 0 0 0 0, b<tt5 0~ 

5 0 0 oco^B-e$>^o 

[0 0 6 0] fig^i-CDtUTfife^^- [@-2] , fig^J- [(D- 

3] €rfieffl-r-&«^. ^^®'p<Dmf^^mt^^ [<D- 

2] , iSic^i- [(D- 3] CD^;HtTO. l~1000.Jf ao 
^b<«0. 5~100, !t#lr$f * L < H 1 ~ 5 0 CO© 

$eC10 4jUT> #{:i0 2£iT, <DlBffl*W*L. 

[0 0 6 11 fig^KDi LTfife^ [(D- 4 ] i£^fflT-g.« 
■a-, ^^i- [®-4] 1 gabAcDl^^i-®0. 0 0 1-10 
mmo 1 . i!fSb<«0. 0 0 1 ~5mmo 1 TafeO, 
J^5J-®*^ 0. 01~10000 mm o 1 , tif^ L < H 
0. 1~1 0 Ommo 1 Tfe-So Sit. « 
^St]Efe^(Df «?7;W5X'i7Alg^lt75n : O. 0 1~ 
1 0 0 0 0 0 0. »*b<ttO. 1~1 0 0 0 0 0T* 

[0 0 6 2] z<Dj:^izhxm^nftmm\t. mmmiz 

[0 0 6 3] *^c, itJ-StlfSCTff^ctrWte/S^i-CDSrM 
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^M.om'fitTi : o~i 0 0 0 o\zf3.^ji^izmitn 
[0 0 6 4] m^coffid. x^i/>, yDeu'>, 1- 

yx>-, l-^+-t>, l-:t^-5^>, 4-;<5";U-l 

-^>x>. 3-;><^;i'- 1 -:/x>s k*x;u>/i7PT 
[0 0 6 5] :i(D^ffiW)^m^n, ^fs&mm'pxmfa 

0. 0 1~1 0 0 0g> ^!f*b<HO. l~100g. 

[0 0 6 6] a^SJJ^tt, y5'>, ^y^y, ^^D- 
y. ^•:f^y^ h;i'X>, v^i^p^N^-y-^^co^SttM 
'(tTi^m^p^ita-^uy^ymcDmrn^tET. afe^i^ti 
^#aTtrff*5n^, 5 o'c~2 5 ox:xh 

0. E-MtmzmWiStlU^^i)^. »Sb<«^BE~*?J2 
0 0 0 k g • f / c m2 cD®fflT$)^= 

[0 0 6 7] sfc:« m-^^p^iz^^mmSiMtvxTum 

[0 0 6 8] 

m-r^tttb<D^(Dx$>^. :^^m\t^<Dm'S'&i&fSiiyti 

\,^ii^€iO :iniE>Mmm^zJ:■^XMf^^^^•}^^<ox\■^fs. 

[0 0 6 9] TSii, U^T«Mj«^fi£Xg:teJ;Z>'«^XS 

1/^3.7 — v—::^MS- 4 ATii*b;'it)(D$fflVifeo 
[0 0 7 0] GPCm:-5m»¥i^^i-^^aMw<i:IS¥l^ 

i^^mun\t&.T<D:/jm\z^K)^^vrz, ^^p^—^—x 

SSGPC 1 5 0 CSoeei:Bg*0«XiiAD8 OM/S 

Srfflt.^. ai^fiSl 4 0*C-CfT-p/t. 
<*JltfiJ 1 > 

[vp^^;i'->u i'>if;^ (2-;!*5^;i'-4-7xx;i<v' 
#MK6 2-2 0 7 2 3 2^(li:mz^m•^ntz:fsm\z'^ 

^T^fiKbfc. TTitto^, 2-^^;l'7Xi^>2. 2 2 
g<&'\=^-y->3 Om 1 fr^j&^b. 7xx;P>J5^':7AcD>' 
f;u^^^y--JX.^)V3L—7-)V^W.l 5. 6ml 
(1. 0^») ^OX,X<>\y-t-Z>MXtz. CirojgtKS:^ 
iaT-mfpHSt^bit^, -7 S'Ctl^^^bT^h^t KD 
y7>3 Om 1 ^jD;^fco ZL<r>mm.\Z'y:^=3^}V'Ji/uu 
yyyo. 9 5ml^ilPA, MU^X^Ub. $e.tc5 

o"CTi. smmmmi^fzo mft:T>^:X':7A 

Dn^:?>5 : 1) T«Sl-r-5><i:v?;*^;Ut'X [1- 
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(2 -/5";i'-4-7x-;l/- 1. 4-vtKP7XV' 
] V7>1. 4 8 g7i^t#6tl^. 

[0 0 7 1 ] ±fBT-#^nfc-:^;*^;vf7. [1 - (2- 
;^5=^;^-4-7xn;^-l, A-i>\:i\^07XV~ 

] ->7>7 6 8 g^>'x^;i'X— T-;n 5m nc^ 
d^b, - 7 8'CTyji'-7;i/:/^;i'U^"i7i*0'N=^^-y->^ 

98ml (1. 64mol/L) 5r?^Tb, 

CinJr h;i/X> • vJx^il'X— r;l' (4 O : l ) 2 Om jo 

1 S-Sn;^, - 6 0'CTESm'ftv;l'3X'i^A3 2 5mgSr 

t-x/^;i'vUU>tf7.(2-;<5=-;U-4-:7x— Jl/v? 

xU*v-A*3J:y^B©g-&ife») 1 5 0mg*«»6.n 

[0 0 7 2] [ffiSafe] -x^^^JU^^U l/>t'7. (2-^ 
5^;p-4-7xx;u>'*t: KP7XUx;i/) 20 

-AiDctZ>'B) 8 8 7mg2::^{t;;'^^l/>3 Om 
1 0 0Wii5IE7Kffi7>:/&W-r^A^ 

SETS O^PpI^WS* (3 0 0 nm~6 0 0 nm) bfc 

;i/X>4mK 2m K '\^-y-> 2 m 1 -CfT^;'^^, # 

;^ (2-pt5^;w-4-7xx;u>'kHn7Xl^x;w v 
;P3r:C7Av5'DU KOP— <^v7XT-V::rv— (TS3 
<0X^^ h;i.7^— :$'S:*-rv'7'XT-U*T-A) 4 3 7 
mgdS#e.nfe. 
A 

IH NMR (3 0 OMHz> CeDe) <3 0. 5 1 
(s, 6H, S i (CH3) 2) > 1- 9 2 (s. 6 

H, CH3) , 5. 3 0 (br d. 2 H) . 5. 7 5 

-5. 9 5 (m> 6H) , 6. 13 (s> 2H) , 6. 

68 (d, J = 14Hz, 2H) , 7. 0 5-7. 2 0 « 
(m, 2H, arom) , 7. 56 (d. J = 7Hz, 

4H) 

6 

IH NMR (3 0 0MHz. CqDq) 30. 44 
(s. 3H, Si (CH3)), 0. 59 (s, 3H, 
S i (CH3) ) , 1 . 8 4 (s . 6H> CH3) , 
5. 3 8 (b r d, 2 H) . 5. 7 5-6. 0 0 
(m. 6H) , 6. 13 (s, 2 H) , 6. 7 8 (d, 
J = 14Hz, 2H) , 7. 0 0- 7. 2 0 (m, 2 
H, arom) , 7 . 5 6 (d . J = 7 H z , 4 H) so 
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[0 0 7 3] mmco'^^] 

[^±^'^(D^\:^mW mt'^^^i^'yj^ 1 • 2 5kg 
&i§/B$-&fclKli*6. 3 'J >y h;i/4'l3ltjIS<D^>^U 

8 CCT 1 P^raSif l/fe. C©H^*:$7kJ5feL,;t 

8 %©:^^7K?§jS7 U y 9 0*C 

T2P#K»«^L.. Z.<D=^y^^)u± 
-f h<7)*X7U-iS^BJ^^iSSl 5%{riiBL, 7.7 

tzo ^CD^, C(7))e[^&2 0 0'CT2^PBlMEEKS$-e- 

7. (2 -^^;l'-4-:7xx;Uvt KPTXl/::::;!') v 
;P:3-':7A-:/i7DU KO . 0 1 5mmo 1 iz hU-f V"/ 
J-}VT jVS.-'O L.<Dh)VX.>^^Q . 3mmo 1 ^U'b 
b, diltl, {k^«asai±l. OgS^DBb^^iBT'S 

U'>Ti-^^SlftL.fc^i::. -\r^\zUi^\^tzmitzfu\iv 
>7 b 0 g^mxi^tz. cti\z. hu-i- v>^^;i'7;i'5 

-■^^A • y;l'V;U'\y^>^}e!2. 7 6ml (2. 0 2 
mmol) SrlBA. 7 0*01:: SiSbfe. ±I5@ 
•f*:tti«^^^5r5 0 mg i£7JWrf>TJ£A LTa-&€:raiS 
$-B-7 5'CT'2B$raRjj:;SWc:. -to^. x^'y-;n 
Om 1 i£rffiAbT;SJi£;€-<?±L-, ^iJX^J^-i^Vtzt 
;:^> 1 4 5 gcD#'J 

[0 0 7 4] c:<D*Uv-(D»«TMti. T-^V^fp^y 
/7 h'JT-;/ K:«-*;0«9 9. 8%. 2, 1 -Jf At'SoX 
fiBT^SU¥fi:©fi^*n . 18%, 1, Z-WK\Z.m 
tJ<ffiS'F«S"J*i403S!l^**0. 0 836, GPCf'«k-5 
290, SOQ-efeoit. 

[0 0 7 5] <*Sfi«sJ2> 

Mbfeffi^t«^feJ:^JfjSsep>x>•t^-f^f© i o o o s u 

U-:/ h;U7 77.nf3, SKTKRtXflKgE^Lfc N;UX> 1 0 
0 5 U U h>'l'S:^AL;t, i>:l^-e, 2*©^TP-h 
(D-^XZ. hU^^JUTJUSX-^AO. 7 2g (lOS 
U , h U V T/.^^WT^PS XC7 A 1 . 9 6 g (1 

0 5U^:;U) ^ h;i'X>5 0 5 U U y h^Hr^lRb, ft& 
i7)-;^tCt&|B*^*CDh;i'X><£#Ab, 3 0'C<D^# 
TT^g^ 5 X ^7 AigJK&tXffl?n7K-&* h ;i/X > 2: A 

1 :te cfctXH 2 O Sr^^;H't3 3 BtKji^ltT 7 >r - K b 
fe. 7^-F«l7?^, 5 0'C{r#iab2l^rpm^&^-fr 
fz. K^S«I7^, Jga^^MiE^SbTl. 9gC^6feH 

fe@#:Sr hJUX^tr^&S^b, 27a 1 -NMRcDSl:£<Di^ 
^, y5;^3;i'->7 h 1 7 4 ppm, ¥ffi*S5 8 4 4Hz 
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[0 0 7 6] [«^] 3 U V V)V<DW^%'^- V 

t*7. ( 2 - - 4 - :7 X X jWi^ t h* n 7 Xl^r:;!') 
5>;P=i-'>Avi7PU KO. 4mgSrSDAfCe ^CQ^, 
7 5t:(C#Mb. :7'Pt!U>S-5 k g/cni2 • G^T 



^;)t9 9. 8%, 2. 1 -ifAJr»t?<fte^«IiJ*fi: 
(DfJ^;)5i. 16%. 1, Z-mx\Lm^<'&.W^WA 

7 6. 1 0 OTafe-p^. 



(7Z)5gl^# Ife m 



